The characteristics and social backgrounds of 61 elderly patients with long hospital stays and those of 179 incapacitated elderly people living at home in a Japanese city were compared. Discriminant function analysis was performed to clarify the factors associated with long-term use of hospital beds by elderly people. In addition to this analysis, the elderly patients with long hospital stays were divided into two subgroups according to the likelihood of discharge, and these subgroups were compared in the same way. The elderly patients with long hospital stays were more likely to be women, persons with low ADL, living alone and not living with a spouse or a second generation, compared with incapacitated elderly people living at home. Analysis of the subgroups of the elderly subjects with long hospital stays showed that use of a urethral catheter and not undergoing rehabilitation were the medical factors related to difficulty of discharge, while being women, of advanced age and not having their own room at home were the non-medical factors associated with long-term occupation of hospital beds.
Introduction
There are three types of facilities that provide long-term institutional care for elderly people in Japan: hospitals, welfare homes for the elderly and health care homes for the elderly.
Hospitals in Japan are not strictly specialized into those for acute therapy and those for longterm care, although geriatric hospitals have been designated in the health insurance scheme for elderly people since 1983, when the Health Services for the Elderly Act was instituted. The authors showed, by analysing inpatient care covered by the National Health Insurance Scheme in a city of Osaka, that the most striking characteristic of the demand for hospital care is the increase in the number of elderly inpatients who stay for long periods, and this increase has greatly contributed to an increase in the total bed-days for insured persons [1] . The same trends are observed in nation-wide statistical data. On 13 July 1977, 336100 people aged 65 and over were staying in hospitals, including clinics with beds [2] . On 15 October 1987, the corresponding number had increased to 614800, 4.6% of the population of that age group. Of these inpatients aged 65 and over in 1987, 274000 persons (45%) had been in hospital more than 6 months [3] .
On the other hand, 152 000 elderly persons were in welfare homes for the elderly in 1989 [4] . This type of social service institution financed mainly by taxes provides residential care for incapacitated elderly people.
Health care homes for elderly people comprise the newest type of institution and were started with the revision of the Health Services for the Elderly Act in 1986. It provides nursing and rehabilitation services for elderly people. The main part of financial support to health care homes for the elderly comes from health insurance. As of 31 December 1990, 31490 beds were available in health care homes for the elderly in Japan [5] .
Besides the elderly persons institutionalized in the facilities mentioned above, 335 000 disabled elderly people who were house-bound lived at home in 1989 [6] . Municipal authorities provide such home care services as home help, day care service and home visits by public health nurses for the elderly, but these services are so scarce that the burden of care is mostly borne by family members.
So many elderly people stay for long periods in hospitals in Japan for two main reasons: shortage of residential care facilities and poor provision of home care services. However, the characteristics and backgrounds of the elderly people with long hospital stays in Japan have not yet been studied in detail. The present study aimed to compare the social backgrounds of elderly people with long hospital stays with those of incapacitated elderly people living at home in a Japanese city and to clarify the factors associated with long-term use of hospital beds by elderly people.
Methods
Mino city, which is located in the northern part of Osaka Prefecture, has a total population of 118 000, and of 9500 persons aged 65 and over.
A survey was carried out, with the co-operation of five hospitals in Mino city, of elderly persons who resided in Mino city and who at 1 December 1989 had stayed more than 6 months in the hospital. Questionnaires for individual patients were delivered to the hospitals, and the answers from 61 elderly persons were recorded by the physicians and nurses in charge.
In order to discover the total number of elderly inpatients in Mino city, claim sheets for medical care costs of elderly inpatients which were submitted by hospitals in June 1989 were reviewed in Mino City Hall. It was found that 378 elderly persons from Mino city were patients in more than 30 hospitals on 1 June 1989, and 184 of them had been there for more than 6 months. On the basis of this figure, the present survey was thought to cover one-third of the elderly inpatients with long hospital stays who resided in Mino city.
A survey of the incapacitated elderly at home was conducted in January 1990. Osaka Prefecture provides financial benefits to house-bound elderly people to support and encourage their households. The subjects of the survey were 191 elderly persons who lived in Mino city and received financial benefits in 1989. Self-completion questionnaires were delivered and collected during home visits by district welfare commissioners. One hundred and seventy-nine elderly persons whose questionnaires were fully answered were analysed in the study.
In both surveys, characteristics and social backgrounds of the elderly persons including age, sex, disease causing the disability, activities of daily living (ADL), members of the household, ownership of their residence and financial situation of the family were investigated. In the hospital survey, in addition to these items, the kinds of treatment which the elderly persons received and the likelihood of discharge from the hospital were investigated.
Items mentioned above were compared between the elderly people with long hospital stays (the hospital group) and the incapacitated elderly people living at home (the home group). The statistical difference between the two groups was examined by the x 2 test 3nd Yates' correction was applied if an expected frequency was less than ten. Calculation of <J > coefficients was also done to indicate the strength of the association between the items and the place where the elderly subjects resided.
A discriminant function analysis of the two groups was carried out to determine the factors which related to the difference between the elderly people in hospitals and those at home. In the stepwise discriminant analysis, we used a method to select the variable that minimized the overall Wilks' lambda, and the selection level of variables was F greater than or equal to 2.0.
After this analysis, we divided the elderly with long hospital stays into two subgroups: one subgroup comprised those assessed by physicians in charge as medically stable but lacking conditions for home care necessary for discharge from hospital, and the other subgroup was those who were considered to be in need of continuing inpatient care. The two subgroups were compared in the same way, and a discriminant analysis was carried out.
All statistical analyses were performed using SPSSX [7] at the Osaka University Computer Centre.
Results
Comparison between elderly people with long hospital stays and incapacitated elderly people living at home: The mean ages (and standard deviation) of the hospital group and the home group were the same at 81.9 (7.7) years. Table I shows the comparison between the groups. The items with a significant difference (p < 0.05) between the two groups were the ADL level, living alone, sex, living with a spouse and whether they lived in their own residence, in order of O coefficients. Compared with the home group, the hospital group had a higher percentage of elderly people with low ADL, women, those living alone, and those who did not have their own residence.
The results of discriminant analysis are shown in Table II in which seven variables with <J> coefficients greater than 0.1 in Table I were used as discriminating variables. The following Subgroup A: Those whom physicians in charge assessed to be medically stable but lacking conditions for home care necessary for discharge from hospital, and those awaiting admission to a welfare home for the elderly. Subgroup B: Those who were assessed to be in need of continuing inpatient care. * Completely dependent when walking, dressing, eating and bathing. NS = not significant. Comparison between the subgroups of the hospitalized elderly patients: Twenty of 61 elderly patients with long hospital stays were assessed by the physicians in charge as medically stable but lacking conditions for home care necessary for discharge from the hospital, two patients were going to be discharged home, and five awaited admission to welfare homes for the elderly. These 27 patients were categorized into subgroup A. Thirty-two subjects were assessed as still needing inpatient care (subgroup B). The likelihood of discharge was not assessed in two patients, and they were excluded from further analysis. We supposed that subgroup A would be more closely endued with the nonmedical factors which caused long-term use of hospital beds due to lack of home care, and subgroup B with the medical factors causing long hospital stays.
Subgroups A and B were compared in terms of 17 items, and 13 items had <S> coefficients greater than 0.1 (Table III) . As tube feeding was observed in only subgroup B, this item was omitted in the discriminant function analysis, and 12 items were used as discriminating variables. Table IV shows that five variables were selected by the analysis. Use of a urethral catheter was the factor most closely associated with discrimination between the two subgroups. Sex, age and whether the elderly persons had their own room at home were also factors discriminating between the two subgroups. Those receiving rehabilitation therapy were more likely to be discharged from the hospital. Using these five variables, 85% of the cases were correctly classified.
Discussion
The elderly people with long hospital stays were more likely to be women, persons with low ADL, those living alone and those who did not live with a spouse or a second generation, compared with the incapacitated elderly people living at home. Discriminant analysis between subgroups of the elderly patients with long hospital stays showed that use of a urethral catheter and not undergoing rehabilitation were the medical factors related to difficulty of discharge, and that being women, of advanced age and lacking their own rooms at home were the non-medical factors associated with longterm use of hospital beds.
Many studies have been reported from various countries concerning non-medical occupation of hospital beds by elderly people [8] [9] [10] , identifying factors predicting length of stay of elderly patients in hospital [11] [12] [13] , and risk factors for institutional long-term care [14] [15] [16] , while long-term use of hospital beds by elderly people in Japan requires further study. Previous reports have shown some factors associated with prolonged hospital stay, including advanced age [9, 12, 13] , dependency due to physical disability or dementia [8, 9, [11] [12] [13] and admission from or discharge to other institutions [8, 9, 13] . Living alone or living without a spouse [13, 14] , low income [14] and being female [16] were also indicated as risks for longterm institutional care. The present study showed almost the same factors as were indicated in previous studies.
Elderly women are less likely to live with a spouse than are elderly men, and are apt to lack a care provider when necessary. Those living alone and those who do not live with a second generation are at the same disadvantage. Advanced age is associated with physical and mental decline and a lower frequency of living with a spouse, and these factors promote longterm institutional care.
Although it is still common for elderly people in Japan to live with their children's family, the proportion of three-generation households among those with elderly members decreased from 54% in 1975 to 40% in 1990, while the proportion of one-person households increased from 9% to 15% during the same period [5] . The decline in the capacity for family care will require more institutional care, unless social services can compensate for the reduction of informal care in the community.
The residence situation was also found to be a factor related to long-term occupation of hospital beds by elderly people. Those who do not have their own residence or their own room at home often have to find a new place to live when they are discharged from the hospital with a disability. Hospital beds in Japan substitute in part for residential care, owing to the shortage of such accommodation.
Our results suggest that certain medical conditions such as use of a urethral catheter make it difficult for patients to be discharged from hospital. Although the result is not shown, use of a urethral catheter was strongly related to intravenous infusion therapy and negatively related to rehabilitation. These conditions were associated with difficulty of discharge. If more appropriate approaches to the control of urinary incontinence, and more systematic efforts at rehabilitation can be made, the length of stay of elderly patients might be shortened.
The Japanese government presented a plan in December 1989 to promote social services for elderly people. This plan proposed that, by March 2000, the number of home help providers for elderly people would be increased from 35 000 in 1990 to 100000, the number of day service centres from 1730 in 1990 to 10000, the beds in welfare homes for the elderly to 240000, and the beds in health care homes for the elderly to 280000 [17] . Preventive health care services instituted by the Health Services for the Elderly Act, such as health check-ups, have possibly been reducing the increase in use of hospital beds by the elderly, as the authors have shown elsewhere [18] . However, the population aged 65 and over has been predicted to increase by 1.4 times from 1990 to 2000 [5] . In view of the non-medical factors related to the long-term use of hospital beds considered in this study, expansion of both home care services and residential care accommodation for the elderly is the most urgent issue for the 1990s in Japan.
